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INTRODUCTION
We reviewed the existing research linking visual mental
imagery and phosphenes induced by TMS.  We examined and
contrasted conditions (and parameters) under which intensity
and amplitude of TMS application at various cortical sites along
the ventral and dorsal visual pathways:
1) Induces the experience of visual images during perception
and mental imagery,
2) Interferes with or facilitates perception and/or imagery in
concurrent and dual task conditions,
3)  Correlates with self-reports such as vividness ratings, and
4) Reduces or has other selective effects on phosphene
threshold in concomitance with perception and imagery.
We propose an interpretation of the results of this mini-review
within a new biophysical framework for visual mental imagery
based on Bokkon’s redox molecular model of explicit optical
encoding of visual information in early visual areas (V1) and the
propagation of conscious visual content at other levels in the
stream of visual processing and in other parts of the brain.
MINI-REVIEW: SUMMARY
-Magnetic stimulation in other areas does not produce
phosphenes as consistently as does stimulation over area V1
[1].  However, TMS applied to extrastriate visual area V5 can
produce moving phosphenes [2].  There is no general
consensus with regard to anatomical locus of phosphene
stimulation [3].
-Optimal positioning of the coil for eliciting phosphenes is 1-
5cm above the inion and 0-3 cm lateral of the medial saggital
line [4].
-To obtain responses by lower intensities, the currents should
be induced in a lateral to medial direction in the visual cortex
[5].
-The percentage of the maximal stimulator output power or the
peak change of the coil current is not a reliable and valid
parameter for stimulus efficacy since excitation of neuronal
structures may differ between individuals [4].
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DISCUSSION
Recently,  it  has  been  proposed  that  the  brain
can  operate  via “depictive representations” during
informational  processes  by  biophotons,  and
phosphene  phenomenon  is  due  to  the  intrinsic
perception of  induced or spontaneous  increased
biophoton emission of cells  in various parts of  the
visual  system  [13].  Phosphene  lights may  be
considered as  biophotons  originated by
bioluminescent  radical  (redox) processes in
retinotopically  organized  cytochrome  oxidase-rich
areas of V1.
The Figure (at the top right corner) describes in
detail our redox molecular hypothesis.
If  it  can  be  confirmed  that  perception  of
phosphene lights is due to biophotons, intrinsic
regulated biophotons in the brain can serve as a
natural biophysical substrate of visual perception
and visual mental imagery.
-TMS of V5 caused impaired identification of
motion-relevant stimuli as measured by increase in
reaction times.  However, TMS of V5 facilitated
visual tasks where moving distracters were present
[6].
-TMS can induce the piecemeal activation of
isolated stimulus features, as well as several
binding and misbinding phenomena [7].
-Subjects do not always perceive phosphenes
immediately; sometimes initial suprathreshold
stimulation trials are necessary to induce real
threshold levels [8].
-The perceived form of the phosphene tends to be
stable within subjects over time [9].
-Visual mental imagery can decrease phosphene
threshold (PT) [10].
-PT can be temporarily altered by light deprivation,
as well as r/TMS pulses [11,12].
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